Our climate is changing as a result of human activity, and such changes have the potential to have a signifi cant impact on human health. The basic requirements for health -clean air, safe drinking water, suffi cient food and secure shelterare all vulnerable to climate change. Low-income developing countries are especially vulnerable; no country, however, is totally immune. In Australia, we are already seeing evidence of the health effects of climate change with an increase in temperature-related food poisoning events and an increase in mosquito-borne infections, including Ross River virus and Dengue fever. In the Asian Pacifi c region the issues identifi ed as most pressing vary from country to country, but a common theme is a lack of public understanding and education and lack of capacity for implementing mitigation strategies. Strategies addressing the health impacts of climate change must incorporate the principles of social justice and equity within the region.
Our global climate is changing as a result of human activity. The burning of fossil fuels has released enough carbon dioxide and other greenhouse gases to cause a rise in ambient temperature throughout the world. Fact Sheet 266 published by the World Health Organization (WHO) ( http://www.who.int/ mediacentre/factsheets/fs266/en/ ) cites an increase in global temperature of 0.75 ° C over the past 100 years and an accelerated increase (0.18 ° C per decade) over the past 25 years. During the 21st century, the earth ' s average surface temperature is forecast to increase by more than 2 ° C above preindustrial average temperatures (1) -a threshold beyond which accelerated increases can be expected.
The Intergovernmental Panel on Climate Change (IPCC) has defi ned climate change as " a change in the state of the climate that can be identifi ed -e.g., using statistical tests) by changes in the mean and/or the variability of its properties, and that persist for an extended period, typically decades or longer " ( http://.ipcc.ch/meetings/ar4-workshops-express-meetings/ uncertainty-guidance-note.pdf ). In their 2007 report, the IPCC highlighted increases in global average air and ocean temperatures, widespread melting of snow and ice, and rising global average sea levels, as unequivocal evidence of climate change. Climate change will affect different parts of the globe differently, with greater increases in temperature predicted at higher latitudes, and changes in rainfall patterns, i.e., some parts of the world will see increases, others will see decreases (1) .
Much has been written on the potential health effects of climate change. The basic requirements for health -clean air, safe drinking water, suffi cient food, and secure shelterare all vulnerable to climate change. Low-income developing countries are especially vulnerable; no country, however, is totally immune. The direct effects on health from climate change are likely to include changes in disease patterns; a decrease in water and food security; increased vulnerability of shelter and human settlements; increased occurrence and severity of severe weather events; and changes in population growth and migration patterns (1) . As well as direct effects, climate change can have an indirect impact on health through ecologic changes caused by altered land use and rising sea levels, and through social changes resulting from the economic impacts (1) . In the plenary session opening the 2009 Pacifi c Basin Consortium conference, McMichael highlighted climate change infl uences on health in Australia. He separated these effects into three categories:
• Those that were already apparent , i.e., events amplifi ed by climate change, including an increase in the average annual number of " high heat " days and an associated increase in deaths and hospitalizations; and an increase in the number and severity of bushfi res, which contribute to injury and death, constitute a respiratory hazard to the population, and exacerbate mental health problems.
• Those that were probable, but not yet clearly defi ned , including a rise in microbial food-poisoning and diarrheal diseases; an increase in ground-level ozone formation increasing the risk of respiratory diseases; and an increase in mental health problems in rural Australia resulting from increased drought and an uncertain farming future.
• Those predicted future drivers of health impacts , including an increase in extreme weather events resulting in more injuries, deaths, infectious disease, and depression; an exacerbation of water shortages, with negative impacts on food yields and personal hygiene; an increase in thermal stress in the workplace, with negative impacts on the occurrence of injuries, on worker health, and productivity; and an increase in stressed or displaced groups within our society, such as rural communities, remote indigenous communities, and the emergence of " climate refugees " from the Asian Pacifi c region.
In Table 1 ). The amount of data available varied among countries, but some common themes emerged. Most countries in the region identifi ed vector-and water-borne diseases and the impacts of extreme weather events and/or heat stress as important climate-sensitive health risks. Marked differences were also seen in current mitigation strategies within the region. Although the identifi ed " issues and challenges " varied, most regions cited lack of suffi cient capacity in important areas and lack of public awareness that climate change poses health risks. The data demonstrate the need for urgent action at all levels of society; governments must take the lead.
A report submitted to the United Nations Children ' s Fund (UNICEF) by the Nossal Institute for Global Health, University of Melbourne (2) made the point that beyond the fact that children are more vulnerable to the health impacts of climate change, there is a more positive reason to focus attention on children in climate change adaptation and mitigation strategies. The report states that " children are effective communicators of risk and drivers of change in their communities " . In line with the recognition within the Asian Pacifi c region of a general lack of awareness and understanding of climate change and of the heath impacts, educational activities directed at children, especially through schools and community activities, are likely to translate into families and the community in general gaining more knowledge.
Although community understanding and awareness of the direct health impacts of climate change are sub-optimal, this defi cit applies even more for potential indirect heath effects. Two such areas of particular importance to the Asian Pacifi c region are the emergence of novel (or re-emergence of known) zoonoses and the impact on food and water security. Diseases transmitted from animals to humans (zoonoses) have received increasing attention globally; the emergence of avian infl uenza, severe acute respiratory syndrome, Nipah virus, Hendra virus, and Japanese encephalitis virus are recent examples from the Asian Pacifi c region. Cultural practices, as well as defi ciencies in public health infrastructure, increase the likelihood of zoonoses emerging and spreading in our region (3 -5) . Little doubt remains that human activity, including changes in land use and the reduction of natural habitat, increases the risk of zoonoses (3) . The proximity of domesticated animals -from pigs and poultry, to " wild " animals such as bats and water birds -is an important factor in the emergence and spread of zoonoses. When the effects of climate change are added to this mix, the risks increase further. The predicted changes in rainfall pattern are likely to alter the distribution and numbers of mosquitoes that are capable of acting as disease vectors, to change the migratory pattern of birds and the feeding grounds of bats, and to result in the spread of diseases to new regions and also in the emergence of novel viruses.
Climate change is recognized as a major threat to agricultural systems in the Asian Pacifi c region. The anticipated increases in temperature and humidity, increases in atmospheric carbon dioxide, and altered rainfall patterns and distribution, together with an increase in extreme weather events, such as droughts, fl oods, and cyclones, are likely to affect crops, pests, and diseases and host-pathogen interaction -all of which have the potential to compromise food security in the region. This impact of climate change is likely to exacerbate existing pressures within the region, including: continuing population growth; rapid urbanization and growth of cities; the new food demands of a growing middle class; and the growth of a global food industry (6) .
In the broader sense, food security (6) is generally measured with reference to:
• food availability -how much food is available and how reliable is the supply; • food access -do people have access to the food, including issues of equity and affordability; • food utilization -including the capacity of individuals to utilize and absorb nutrients, including micronutrients, in the food. Adequacy of hygiene and sanitation and food preparation faculties in local communities can affect food utilization.
Food security cannot be divorced from issues of social inequity and ethics (7 -10) . The UN Universal Declaration of Human Rights includes the right to food for health and well-being. In recognition of these issues, a Food in Health Security (FIHS) network has been formed within the Asian Pacifi c region (7) . The FIHS network aims to assist in building the food and health security promotional capacity of various academic and community institutions and seeks to encourage career development and to inspire young people in the region to " be involved in and contribute to quality food and health systems " (7) . These issues are of major importance in the Asian Pacifi c region.
In summary, climate change poses a number of signifi cant problems for the Asian Pacifi c region, especially in terms of the direct and indirect impacts on health, the increased risks of zoonoses, and threats to food security. Efforts to address these issues must start with increasing community knowledge National programs including: "Eliminating hunger and reducing poverty"; "Clean water and environmental sanitation"; "Garden Pond -Breeding facilities";
"Biogas" Promoting public awareness on climate change so that people take adaptation measures for themselves Implementing strict quarantine at borders and airports to prevent infection and disease transmission Need improved forecasting capacity and tools for assessment of vulnerability and adaptation
Lack of capacity to control and treat disease epidemics Improved national policies for vulnerability and adaption in the health sector (Table 1 continued) and understanding, and incorporate the principles of social justice and equity.
